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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 INTRODUCTION 
 
 This research objective is to determine the physical and engineering properties 
of kaolin clay, lime and silica fume and also to determine the strength of kaolin and 
kaolin mixed with lime and silica fume. For this chapter, the detail and brief explanation 
about apparatus and techniques on conducting the research, tools need for the 
researched and the selection of parameters in order to achieve objective of this study. 
Besides, this chapter also highlights clearly and test that carried out. The literature 
reviews had been obtained from many sources for examples journals articles, thesis, 
books, conference proceeding, as well as reports as a way to achieve valid and reliable 
data. 
 This chapter is very important to make sure that the research will be run 
smoothly and systematic. With systematic and control step, the result for the research 
can be collected more precise and accurately. The content on this methodology include 
the steps that are involved from the beginning until the final stage of the research. Each 
and every step that was taken for this study to be completed will be discussed briefly 
which will give a clear understanding on how the study was done. The materials used in 
this research are S300 kaolin clay, lime powder and silica fume that is ordered from 
factory to carry out the laboratory test and also to determined the engineering 
characteristics for each different proportion mixtures of kaolin, lime and silica fume. 
Series of tests laboratory works on physical and mechanical properties of kaolin and 
kaolin mixed with lime and silica fume had been done to determine the improving of 
stabilizing agents on clayey soil in terms of shear strength. The particular detail of the 
activities and procedures are shown in figure 3.1 below. 
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Figure 3.1: Flow Chart of the Project Methodology
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3.2 LABORATORY WORKS 
 
 Laboratory works are the most important to make sure our objective is achieved. 
This is because the works comprised of both physical and mechanical properties of 
kaolin combined with lime and silica fume in a variety of percentages. By simply 
performing all those important tests, the preliminary stage is to assess the materials 
properties for example specific gravity, moisture content and shear strength. The 
optimum moisture content is determined from standard compaction test. After the 
optimum moisture content of kaolin is achieved, other mixture like kaolin mixed with 
lime and silica fume were compacted using this moisture content of kaolin. For the main 
test, the compacted mixtures samples were test in the laboratory for unconfined 
compression test. All the laboratory test had been done in this research is based on 
British Standard 1377 (1990) procedures as shown in Table 3.2 below. Basically, there 
are seven experiments that are being executed to determine the physical and mechanical 
properties of kaolin, lime and silica fume. 
 
Table 3.1: Summary of Laboratory Test Program 
 
Laboratory test Kaolin 100% Kaolin+lime+silica fume 
(3,5,7,9)% - L 
(4) %- SF 
Atterberg’s Limit Test   
Specific Gravity Test   
Standard Compaction Test   
Sieve analysis test   
Hydrometer Test   
Falling Head Permeability 
Test 
  
Unconfined Compression 
Test 
  
 = Done  = did not do 
 
